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Abstract: 
 
The aerodynamics of the helicopter rotor is one of the most elating and exigent 
tribulations faced by the aerodynamicists today. Study through flow visualization 
process plays a key role in understanding the airflow distinctiveness and vortex 
interaction of the helicopter main rotor blade. Inspecting and scrutinizing the 
effects of wake vortices during operation is a great challenge and imperative in 
designing effective rotor system. This study aimed to visualize the main rotor 
airflow pattern of the Hirobo-FALCON 505 controllable subscale helicopter and 
seek for the vortex flow at the blade tip. The experimental qualitative data is 
correlated with quantitative data to perform scrupulous study on the airflow 
behavior and characteristics along with its distinctiveness spawned by the main 
rotor blade. Simulation using design software is performed in analogous 
stipulations to endow with comparability between the flow visualization results. 
Throughout the blade span several dissimilar flow patterns have been identified. 
The main rotor hub has turbulent flow at its center due to low energy of air 
amassed in this region whereas in the middle portion of the rotor blade, the air 
encompasses high kinetic energy with a clear straight streamline pattern. 
 
 
 
